Phosphoenolpyruvic acid, an intermediary metabolite of glycolysis, as a potential cytoprotectant and anti-oxidant in HeLa cells.
This study examined the cytoprotective and anti-oxidative properties of phosphoenolpyruvic acid (PEP), a glycolysis metabolite with a high-energy phosphate group. PEP (0.1-10 mM) significantly attenuated the decrease in cell viability induced by hydrogen peroxide (H(2)O(2)) in HeLa cells in a dose-dependent manner. PEP also inhibited the decrease in calcein-acetomethoxy-stained cells and the increase in propidium iodide-stained cells that were induced by H(2)O(2). The H(2)O(2)-stimulated increase in intracellular reactive oxygen species was significantly reduced by PEP. PEP also demonstrated scavenging potential against hydroxyl radicals, as assessed by the electron paramagnetic resonance method. In addition, PEP demonstrated scavenging potential against the 1,1-diphenyl-2-picrylhydrazyl radical, a representative artificial radical, although the potential is very weak. PEP (10 mM) slightly inhibited the decrease in cellular ATP content induced by H(2)O(2), but did not show any effects at low doses (0.1, 1 mM). PEP (0.1-10 mM) also attenuated the cell injury but not the decrease in intracellular ATP content, induced by 2-deoxy-D-glucose, a glycolysis inhibitor. These results indicate that PEP exerts cytoprotective effects and has anti-oxidative potential, although the precise cytoprotective mechanisms are not fully elucidated. We suggest that PEP is a functional carbohydrate metabolite with cytoprotective and anti-oxidative activity, and is potentially useful as a therapeutic agent against diseases that involve the oxidative stress.